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Part III DETAILED ACTION 

Speci fi cation 

1. This office action responsive to communication filed 
10/17/2005. Claims 1-27 are presented for examination. 

2. Applicant is reminded of the duty to fully disclose 
information under 37 CFR 1.56. 

Claim Rejections - 35 USC §102 

3 . The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. § 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless -- 

(b) the invention was patented or described in a printed 

publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the 
date of application for patent in the United States. 

4. Claims 1 and 4-14 are rejected under 35 U.S.C. § 102(b) as 
being anticipated by Shigenori Miyauchi (USPN: 6,167,483); 
hereinafter Migauchi . 

As per claim 1, Miyauchi discloses the invention as claimed 
wherein a memory system 10 (figure 1) including a plurality of 
units of erasable and re -programmable non-volatile memory cells 
18 (figure 1) having contiguous physical addresses organized 
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into zones with address boundaries therebetween and wherein a 
distinct range of logical addresses are mapped into each of the 
zones (e.g. see figure 2, column 4, lines 17 et seq.), a method 
of operation that comprises reassigning the boundary addresses 
to delete at least one unit from each of the zones and to add 
said at least one unit to an adjacent zone without changing the 
number of units in the individual zones, thereafter . . . 
according to logical addresses of the data, and repetitively 
reassigning the boundary addresses and accessing the zones at 
least until the memory cell units have all been moved from their 
zones to adjacent zones, thereby to spread out usage of the 
units accessed through the logical addresses is equivalent 
taught by Miyauchi as the concept of reassigning address zones 
with respect to the erase numbers wherein data in the erase 
block is replaced with data in another erase block having the 
minimum erase number, the procedure is repeated until all erase 
blocks have the same erase number to enable the erase number to 
be leveled and thus all erase blocks can be erased evenly (e.g. 
see column 1, lines 54 et seq.; also see column 2, lines 22 et 
seq. for the concept of logical address mapping) ; 

As per claims 4 and 5, wherein the memory cell units 
individually include a plurality of simultaneously erasable 
memory cells having plurality of pages that are individually 
programmable with data (e.g. see column 4, lines 17 et seq.; 
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figure 2) ; 

As per claim 6, wherein reassigning the boundary addresses 
includes copying any data stored in said at least one unit from 
each of the zones into the added unit of the adjacent zone (e.g. 
see column 1, lines 62 et seq.; column 7, lines 12 et seq.); 

As per claims 7 and 8, they encompass the same scope of 
invention as to that of claim 1 except that the claims are 
drafted as method format rather than apparatus format, the claims 
are therefore rejected for the same reasons as being set forth 
above . 

As per claim 9, Miyauchi discloses the invention as claimed 
including a memory system including a plurality of zones 
individually including a plurality of units of re -programmable 
non-volatile memory cells that are erasable together, wherein a 
distinct range of logical addresses received by the memory system 
are mapped into the individual zones (e.g. see abstract; figure 
2) , a method of operation that comprises receiving a logical 
address within the distinct logical address range of one of the 
zones, and converting the received logical address into a 
physical address of at least one of the plurality of memory cell 
erase units within said one zone that tends to even out a number 
of usage cycles of erasing and re -programming the erase units 
within said one zone (e.g. see column 1, lines 53-61); 
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As per claim 10, wherein converting the logical address into 
the physical address includes reference to a table of 
corresponding logical and physical addresses, and which 
additionally comprises changing the correspondence between 
logical and physical erase unit addresses in order to tend to 
even out the frequency of use of the erase units within said one 
zone (e.g. see column 5, lines 9-15); 

As per claim 11, wherein changing the correspondence between 
logical and physical erase unit addresses includes swapping 
physical addresses of the erase units within said one zone that 
have a highest and a lowest accumulated number of usage cycles 
(e.g. see column 1, line 58 bridging column 2, line 64); 

As per claim 12, wherein the memory cells have a target 
endurance limit of a maximum number of usage cycles that the 
memory cells are to experience, and wherein changing the 
correspondence between logical and physical erase unit addresses 
occurs prior to the number of usage cycles of an erase unit 
whose corresponding address is changed reaching said target 
maximum number (e.g. see column 3, lines 15 et seq.) . 

As per claim 13, it encompasses the same scope of invention 
as to that of claim 1 except that the claims are drafted as 
method format rather than apparatus format, the claim is 
therefore rejected for the same reasons as being set forth above. 
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Noting that Miyauchi discloses the concept of converting 
addresses accessing the memory system within one of the first 
and second zones to addresses accessing the other of the first 
and second zones (e.g. see column 2, lines 31-34); 

As per claim 14, Miyauchi discloses moving data from a first 
erase unit in the second zone having a physical address adjacent 
a border of physical addresses of the second zone..., and moving 
data from an erase unit of the first zone having a physical 
address adjacent a border of physical addresses of the first 
zone into said first unit as being equivalent to the concept of 
leveling the erase number of the memory blocks to ensure the 
evenly erasure (e.g. see column 1, lines 55 et seq.). 

5. Claims 15-27 are rejected under 35 U.S.C. § 102(b) as being 
anticipated by Uno et al . (USPN: 5,963,474); hereinafter Uno. 

As per claim 15, Uno discloses the invention as claimed 
including a method of operating a system of erasable and re- 
programmable non-volatile memory cells organized into a 
plurality of physical blocks of a minimum number of memory cells 
that are simultaneously erasable and wherein incoming data are 
programmed into those of the plurality of physical blocks 
maintained as an erased block pool (e.g. see abstract) comprises 
identifying at least one of the plurality of physical blocks at 
a time other than those in the erased block pool for a wear 
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leveling exchange by cycling through addresses of the plurality 
of physical blocks in a predefined order (e.g. see column 1, 
lines 50-55) , and exchanging the identified at least one of the 
plurality of physical blocks with a corresponding number of at 
least one of the plurality of physical blocks within the erased 
block pool (e.g. see column 1, lines 55-64); 

As per claim 16, wherein exchanging the identified blocks 
includes copying data from the identified at least one of the 
plurality of physical blocks into said corresponding number of 
at least one of the physical blocks within the erased block 
pool, and changing mapping of at least one logical block address 
from said at least one of the plurality of physical blocks to 
said corresponding number of at least one of the physical blocks 
within the erased block pool (e.g. see column 1, lines 55 et 
seq. ) ; 

As per claim 17, Uno discloses after copying the data, 
erasing the identified at least one of the plurality of physical 
blocks and placing the erased at least one block into the erase 
pool (e.g. see column 6, lines 40 et seq.); 

As per claim 18, wherein identifying at least one of the 
plurality of physical blocks for a wear leveling exchange is 
accomplished without reference to a number of erase cycles 
experienced by the individual physical blocks (e.g. see column 
1, lines 58 et seq.); 
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As per claim 19, wherein identifying at least one of the 
plurality of physical blocks at a time includes doing so at 
intervals of a predetermined number of the plurality of physical 
blocks within the erased block pool being programmed with data 
(e.g. see column 9, lines 25 et seq.); 

As per claim 20, Uno discloses the invention as claimed - 
including a method of operating a system of erasable and re- 
programmable non-volatile memory cells organized into a 
plurality of physical blocks of a minimum number of memory cells 
that are simultaneously erasable (e.g. see abstract) comprises 
mapping a range of logical block addresses into addresses of a 
proportion of the plurality of physical blocks that leaves an 
additional number of physical blocks providing an erased block 
pool, in response to requests to store data in at least one of 
the range of logical block addresses, converting said at least 
one logical block address into an address of at least one 
physical block residing in the erased block pool and then 
writing the data into said at least one physical block of the 
erased block pool, identifying one of the plurality of physical 
blocks for a wear leveling exchange (e.g. see column 1, lines 
51-58) , after a given number of memory programming operations, 
exchanging the identified one of the plurality of physical 
blocks with one of the number of physical blocks residing in the 
erased block pool, and repeating identifying and exchanging with 
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others of the plurality of physical blocks in a predefined order 
(e.g. see column 1, lines 58 et seq.). 

As per claim 21, wherein identifying physical blocks 
includes determining whether the identified physical block is 
within the erase block pool or subject to a pending programming 
operation, in either case the identified physical block is not 
exchanged (e.g. see column 10, lines 12 et seq.); 

As per claim 22, wherein exchanging the identified blocks 
includes copying data from the identified one of the plurality 
of physical blocks into said corresponding number of physical 
blocks within the erased block pool, and changing mapping of at 
least one logical block address from said at least one of the 
plurality of physical blocks to said corresponding number of one 
or more physical blocks within the erased block pool (e.g. see 
column 10, lines 50 et seq.); 

As per claim 23, Uno discloses after if the erase operation 
was not performed normally, it is determined that the life of 
the block P has expired, and if there still a spare block in the 
flash memory 20, the write process is ended, and if there is not 
a spare block remaining, the life of the flash memory 20 is 
considered as expired and the indicator is enabled (e.g. see 
column 10, lines 21 et seq.); 

As per claim 24, Uno discloses the invention as claimed 
including a method of managing groups of erasable and 
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electrically programmable memory cells (e.g. see abstract) 
comprises upon programming data into various groups of cells, 
associating and storing one of a plurality of indications for 
the individual programmed groups of cells that is selected by 
incrementing the indication after a predefined number of 
instances of programming have occurred (e.g. see column 1, lines 
40-67; column 7, lines 49 et seq.), the associated and stored 
indications being repetitively incremented through the plurality 
of indications in a predefined order, wherein the stored 
indications provide relative times of programming of the 
corresponding groups of cells, and performing an operation on 
the groups of memory cells according to their relative numbers 
assigned (e.g. see column 6, lines 24-30) ; 

As per claim 25, wherein associating and storing the 
indications include associating a first of a plurality of 
indications to the groups of cells being programmed until said 
first indication has been assigned to a predefined number of 
programmed groups of cells, thereafter assigning a second of the 
plurality of indications to the groups being programmed until 
the second of the plurality of indications has been assigned to 
a predefined number of groups of cells, and thereafter 
associating a third of a plurality of indications to the groups 
being programmed until the third of the plurality of indications 
has been associated with a predefined number of groups of cells 
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(e.g. see abstract; column 1, lines 40-67; column 7, lines 49 et 
seq. ) . 

As per claim 26, wherein the plurality of indications 
include a plurality of sequential numbers (e.g. see column 1, 
lines 46 et seq. ) ; 

As per claim 27, wherein the operation performed on the 
groups of memory cells includes selecting those of the groups of 
cells for programming according to the relative indications 
applied to the groups in a manner that tend to even out a number 
of cycles of programming experienced by the groups (e.g. see 
column 1, lines 51 et seq.); 

6. Claims 24-27 are rejected under 35 U.S.C. § 102(b) as being 
anticipated by Sukegawa et al . (USPN: 5,572,466); 

As per claim 24, Sukegawa discloses the invention as claimed 
including a method of managing groups of erasable and 
electrically programmable memory cells (e.g. see abstract) 
comprises upon programming data into various groups of cells, 
associating and storing one of a plurality of indications for 
the individual programmed groups of cells that is selected by 
incrementing the indication after a predefined number of 
instances of programming have occurred (e.g. see abstract, 
column 5, lines 23 et seq.), the associated and stored 
indications being repetitively incremented through the plurality 
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of indications in a predefined order, wherein the stored 
indications provide relative times of programming of the 
corresponding groups of cells, and performing an operation on 
the groups of memory cells according to their relative numbers 
assigned (e.g. see column 3, line 27 bridging column 4, line 19; 
column 5, lines 46 et seq.); 

As per claim 25, wherein associating and storing the 
indications include associating a first of a plurality of 
indications to the groups of cells being programmed until said 
first indication has been assigned to a predefined number of 
programmed groups of cells, thereafter assigning a second of the 
plurality of indications to the groups being programmed until 
the. second of the plurality of indications has been assigned to 
a predefined number .of groups of cells, and thereafter 
associating a third of a plurality of indications to the groups 
being programmed until the third of the plurality of indications 
has been associated with a predefined number of groups of cells 
(e.g. see column 5, lines 46 et seq.); 

As per claim 26, wherein the plurality of indications 
include a plurality of sequential numbers (e.g. see column 5, 
lines 8 et seq. ) ; 

As per claim 27, wherein the operation performed on the 
groups of memory cells includes selecting those of the groups of 
cells for programming according to the relative indications 
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applied to the groups in a manner that tend to even out a number 
of cycles of programming experienced by the groups (e.g. see 
column 4-, lines 15 et seq.); 

Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms 
the basis for all obviousness rejections set forth in this Office 
action: 

(a) A patent may not be obtained though the invention is not 

identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that 
the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which 
the invention was made. 

8. Claim 2 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Miyauchi (USPN: 6,167,483); hereinafter 
Migauchi . 

As per claim 2, Miyauchi discloses the invention as claimed, 
detailed above with respect to claim 1, Miyauchi however does not 
particularly teach reassigning the boundary addresses includes 
deleting a number of units from each of the zones less than ten 
percent of the units within the zone and adding said number of 
units to an adjacent zone. First of all, it should be noted 
that the number of units being deleted from each zone is a system 
dependent feature; secondly, neither the specification nor the 
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claims teach or define the system operation is being different 
for any variation of the number of units being deleted from each 
zone. Accordingly, it would have been obvious to one having 
ordinary skill in the art at the time the current invention was 
made to minimize the number of deleted units from each zone to be 
less than the ten percent of the total memory units in order for 
the system to maintain enough operational memory area, minimizing 
data operational errors which results to enhancing of system 
reliability, therefore being advantageous. 

Allowable subject matter 

9. Claim 3 is objected to as being dependent upon a rejected 
based claim, but would be allowable if rewritten in independent 
form including all of the limitations of the base claim and any 
intervening claims . 

Conclusion 

10. The prior art made of record and not relied upon is 
considered pertinent to applicants disclosure. 

11. Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Tuan V. 
Thai whose telephone number is (571) -272 -41287 . The examiner can 
normally be reached from 6:30 A.M. to 4:00 P.M. 
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If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Mathew M. Kim can be 
reached on (571) -272 -4182 . The fax phone number for the 
organization where this application or proceeding is assigned is 
571-273-8300. Information regarding the status of an application 
may be obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications may 
be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . 

TVT/November 14, 2 005 




